THE WINGS OF THOUGHT
solving a problem which a child is willing to try. If persisted
in, it results in inability to attack any problem tot which a
rale is not known. The pupil should, however, be taught
to put the trial to the test, and reject it for other means if
it proves unsatisfactory. A common reason for failure is
persistence in a certain unfruitful method of attack and
reluctance to try new points of view.
There are ways of eliminating errors which are of general
use and which are worth encouragement. One such special
form of trial is that which pushes right on to the end of the
problem disregarding minor mistakes, disregarding quanti-
tative inconsistencies, disregarding lack of knowledge as to
just how a certain step can be performed, but assuming that
it and the other steps have in fact been carried out and the
goal attained, after which the steps are retraced and the
difficulties attacked in reverse order The "hypothetical
construction " in geometry is of this class. By pushing
on to the complete solution, even though gaps remain in the
chain of reasoning, a view of the whole is obtained which
enables the gaps to be filled.
The process is particularly clearly seen in quantitative
details. Suppose, for instance, that I am desired to draw
the figure known as the Walls of Troy. Even an adult,
attempting to do this, is liable to leave insufficient room for
some part of the figure. Either in the imagination, or
actually with pencil on paper, he pushes on to the complete
figure, and then, going back over it, he scales it and then
redraws it correctly. He reduces his trials to one, and even
that may be only an image. A similar process occurs when
the child is asked to subtract 7 from 12, and says, " Seven
and what are twelve—seven and five are twelve.'* The
use of an x, or any symbol, which can be manipulated as
though it were the thing it stands for, is similar in nature.
A half-way step is to carry out the manipulation with some
standard quantity, as when we are asked how much money
will amount to 676 dollars in 5 years at 4 per cent, per
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